Using an idealized model of an oligotrophic open-ocean region characterized by intense submesoscale turbulence, we show that the presence of energetic near-inertial motions, forced by highfrequency winds, triggers transient nutrient inputs in the surface mixed-layer, stimulating new production. We also show that this production increase is larger than the increase due to the Ekman transport resulting from a slow-evolving wind forcing. The nutrient supplies are due to the interaction between near-inertial motions and the sub-mesoscale frontogenetic dynamics that reinforces both the vertical advection and vertical diffusion, especially within sub-mesoscales features. The net result is an uplift of new production from the subsurface to the mixed-layer. A direct consequence is that the submesoscale filamentary patterns of phytoplankton should become much more observable from space in the presence of high-frequency winds.
LKT are repeated but including HF winds (with frequencies spanning around f ). More are located at 120 m depth and the mixed-layer is shallow (≈ 40m) (Fig. 1f,g ). tical velocities and horizontal stretching are strong (Fig. 1d) . The nutricline and the 71 subsurface NP maximum are closer to the surface (≈ 60m) in regions of strong upwelling
72
( Fig. 1f,g ).
73
We present the results of four experiments varying in wind forcings ( by +55% with a constant wind and +233% with an inertial wind (Table 1) .
93
We now examine the processes responsible for the mean increase of N P tot . Table 1   94 shows the mean vertical fluxes (advective and diffusive) of nitrate across 150m for all ex- Table 1 ), while the 0-50m supplies equal NP (0-50m (AD + DF ) ≈ N P surf in Table   121 D R A F T July 8, 2009, 12:02pm D R A F T surface mixed-layer (N P surf ) compared to the change in total NP (N P tot ). 
Discussion
The additional NP uplift with HF winds thus results both from the stronger vertical 124 advection at 50m and from the stronger diffusion (Table 1) . We discuss how HF winds 125 may affect these physical mechanisms.
126
Impacts of HF winds on vertical velocity (W) is illustrated on Fig. 3 , which shows the to further uplift biogeochemical material in the surface layers.
157
These stronger vertical velocity and diffusion is accompanied by an intensification of 158 N P tot as illustrated by the comparison of Fig. 3 d and e. The NP spectrum (Fig. 3f) space in the presence of HF winds, which is not the case without wind (see Fig. 2c and d) .
168
By comparing experiments with the same time-mean wind stress but with different wind 
